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Abstract of KR 20030055841 (A) 

PURPOSE: A measuring method of thickness of a BPSG(Boron Phosphorous Silicate Glass) film and 
concentration of doped foreign materials is provided to measure thickness of the BPSG film and 
concentration of doped foreign materials on the BPSG film at the same time. CONSTITUTION: Boron 
and phosphorous are doped at regular concentration. Each reference BPSG film is formed in different 
thickness(S10). Light is irradiated on reference BPSG films and each spectrum is detected by 
reflected light of reference BPSG films(S12). Correlation between thickness of the reference BPSG 
film and the spectrum is derived(S14). Light is irradiated on each measured BPSG film doped with 
boron and phosphorous at optional concentration. Each spectrum is detected by reflected light of 
measured BPSG films(S16). Thickness of the measured BPSG film is derived by correlation between 
the reference BPSG film and the spectrum(S18). Concentration of foreign materials doped on the 
measured BPSG film is derived by spectrum(S20). Consequently, measuring time is reduced by 
measuring thickness of the BPSG film and concentration of doped foreign materials at the same time. 
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BPSG^fil 3i BPSGarcHI £ES@ gA|ofl <*S*l-fe g-Sol 7||A|£|0H fcjcK 7|X|S| 5>b 

§4: gj oj0| AHS t^g *p7fl|& ^fe 7|5 BPSG^S^ S^SHl. #7| 7|S BPSG^S S 

A|-S|-j1, #7| 7 IS- BPSGafgcHlAH ehA}ff BWlfoSTEl z^o| ^®{J=^8 a#*Hzf. #7| 7|£ BPSG^Sl 

^T^lfil- #7| g# ^«|stS#sl £#t^K £Js>|°| feES 5>fc a! £Jo| iSsjon BPSG^ 

#o\\ S-g ^AhShJl, &7| BPSGej-cHIAH Bh^tt !LU^o£ j*eH gg- ^ffljEyg BSffCf. #7| 7|g BPSG^ 
o| ^77fl2|- #7 1 ^®|MS tfSJ #&&?i|0fl o|§H ah 7 | B PSGSJ-°I ¥^IS &7| g§ ^M^CHI 

o|©H #7| efS BPSGSt<H| £SS g£g fe£I £*ffCh E*EW. §§0| E^SfElJl ^l^f MZ}0\ 



5L 1 



Eieg ^ ^JA|<H|<H| Ctl-E BPSG^Sl §J #7| BPSG^<H| §4: £J£| ^SSffe VtiS 

Lmufe gS $AH£o|cK 

S. 2fe BPSG^°S¥^ Slf oj oilS U-EHJfe ZL£H*LE0|Ch 

E3gg y-gSj Si ^A|(H|(H| Hl-e- ?> h ^CH| ojSH BPSG^tHlAHol g± gy £|o| £ ni BPSG9t°l § 

A|oi| gai- aiolEHS U-emfe £So|cK 
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b BPSG^ISI a 1 #7| BPSG^CHI ESS SbM<H bEM ^S^b tftfofl 2°SA-|, McF $Mm 

711b #7| BPSG^CHIAH b§" 0|SSVO=| #7| BPSGBJ-fil *W S BPSG^CHI ESS g£ 5J 

£J°I bES bA|ofl £*S8Hr ttaol S» 3!0|Ch 

*2E#7| -^IsHAHb, cfeai ?^WSO| s|sa<Ho|= o|y& EJsH *|o|iH2l iSb S 

^o| =l&U #7| S^o| SfeliloH sib #Q\o\\M t^sFo=| srg ^jgsFJi nH£!S S^t^, S4,^££ 

sfo| *|g£|x| stbch ukStM. *H+si o|*oflb #7| e|o| i£g «&SfrA|7|b EM|7|- ^&£|o-|ot 

ch 

ojy^o^ uH^§^l §l-¥oflb sf¥ nH&i&S S^Al^lfe £<£|ej-o| g^Scf. o| cp), &7| ^ uH-td£8 
5jos ^^§|-7| ^slWb #7| ^<Eje|oj iigo| B&«Wo|= #o\, o|g flsH #7| S^^S SE^h «!3o| #b 9 
S© AhSshoH S«»CF. SJ oils., #7| S"2^e ^ E|#S.^(reflow)«H| o|5f) «©SW 7^» BPSG(Boron Phos 
phorous Silicate Glass)S{-§ Ah§Sho^ ^3IT 4= ?JcK 

#71 BPSG^re ?g gaej b± ai ejai bEoii oish bi#s^ a 1 ^301 s-emcK ^, #71 bpsg^ 

<H|AH B±9] feE 7h E|g^¥ *gO| tT#£|X|eh BlS^¥ AICHI g^o| ^ S0 | ««£|7HL|- 5Eb ?°JO| fl-g 

£|oH aro| xWMTM. se& £J£| bE7|- #7| at s| &£3o| StfSd-. SE&, &7| BPSG^S n||E! 

§§ SojA|7|Ji ggcHlAH gs| S3o| go|^E^ £§o| S^s^o* 

HtBMH, #7| a^S|o^AH BPSG^g «g& 0| ^CHIb, #7| BPSGStCHI ES^M gJb g4i SI fijfil ^7| B 

PSGe|o| ^S^oi BPSGerol Sif^o S S^£l?^b^lS «T2Jffc|-. 

a^Sl ¥77IIS AS^fe iJ <Hlb 2.5|<H| §(Horie, et a\.)0\\H 0| All 5,493,401 JKH| ?HA|£| 

oi 5yc|-. af<H| ES£|o^ °!b g^^Sl «fS«Fb *as| U oilb ?^E|o-|(Charpentier)oiM| *jo^ n| 

nm^ n 5,441,8935.^1 7ha|£joh ©ick 

^7| BPSGStCHI Ei > l i£jO^ gib gri:.^ ^!°| fe£ %j #7| BPSGSto| Sf-M 2|-7| q-g 7||^ ?tx|<H|AH 

2fo| t^I^ m-ScHI SI§H *«ScK #7\ 5S« 2t!cH| 3*i ^S£|o^^ 5So| >iJ7HSi, ^7| n 

* AICHI A|Zh£. §7h£fe SAJI^Ol ? A 'CK 



CChBhAH. & ^go| BPSGStol ¥7»| ^ BPSGSt<H| g^go| feEI gA|(H| AS^b A^gsfb 

di aict. 



^7ith &^ti-7i ^imoi e ^se, 7ix|o| 5>^ grt a 1 ejoi EStm, ahm ^mm 

7|g BPSGSfSS f^^Shb -^71 715 BPSGSIg ^CH| SA^al, fe^l 7|5 BPSGS|gcH|AH ^ 

Ah^o^^ej z|7|oJ «^ >sffl|E^S a^SFb E^|2f, ^7| 7|S BPSGS|°I ¥^|2f ^7| b^ ^Mgy o| 

Eg§H uib ew, ^°l°l ?>b §4i a 1 eiol eS£|oh ?Jb BPSGet ^rofl zea^i-zl, ^7 1 

SfS BPSGercHlAH tfAHfos ^Ej gg- ^fflje^g 3##b E^W, ^7| 7|5 BPSGq-o| ^-ZTflSf ^7| b 

^ ^a|M§ 2hfi| ^^^T^IcHI slsH &7| BPSG^sl ^^|S £SsH Uib &*|2h b& a^m^chi oj§h ^ 
7| BPSGSTCHI ESS gbg S §§H Uib E^IS °^AH BPSG^oj =ltH\ a 1 BPSGSTCHI ESS 

4f7| gfacHI SjShe. ^3 HtBKHW2| ^A|-S-o^ ¥ ^ g§ ABjjEgf SfSH-o^AH ^7| BPSGe|cH| ESEloH 
m&M2\ bE a 1 BPSG^ol ^^||# gA|<H| E#SH y ^ ? A 'Ch. C^EFAH, §£11^ &0| BPSG^oj qi BPSGS[CH| 
ES£Jo^ ?Jb §i a 1 £!£| bE« ^zTa| 2fSs 7^=1 sto|-E £|°S, ^7| 7^|^ g^o| B^#SE|j> 

^i^g ^imb Ai?ioi E^Eife aicj. 
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ties ^-soj ^ ^ai<xichi co-e bpsg^sj sj #7i bpsg5}-chi ssa M^gsi fet* ^s^b & h a« u 

gjxi ^^7H°| 9flo|JH &<H| 7|x|o| o) oj 0 | £.§£|cH BPSGQJ-S *W fr-MV&S. ^=3.'(Split)srCM 

«a»CF. #7| §<g£|<H oj- BPSGSI-&S 7|5 BPSGeiSS X|SSC|-.(S10) #7| 7|5 BPSG Sf 

§g SeHCHI Al-Ss^Ej Tim &U|(tf|?Hp] OP- 2000, FT-750)« HB&Oi #7| 7|5 BPSGS!6°| gq-g. = 
90S «fCJ»c*. 

#7| 7|5 BPSG^S #<H| ZjZf g-g S.Mo[JL, #7| 7|5 BPSG^CH|Aio| ^.U^o^^Ei Z|2|o| gg- ^miEBjs 
S££rCh(S12) #7 1 7|5 BPSG^<M| SA r £fc Sfg 5.&*rll, £> h 7| ^S|J=^e «|fi|4d £^7| (fouri 

er transform infrared : FT- \R)0\\ SjsH SMC*. #7| 7| BPSG 3E 

ArEjfe »S| n^( W avenumber)o| CtFBh ^SSJb BfAr»S| <HM*I&S S|D|»ch 

£ 2fe BPSGBt°SVEl £j#£J ^a|M^o| oj <*|g L r EfUfe ZlSH = £E0|Cr. 

0|0iH #7| 715 BPSGS|S°I n^9\ ¥W|£r #71 715 BPSG^SCHIAH Sftg MS ^SlmSSl A^^jg £S g H 
ytK(S14) 

o|cH| qjsH 3 CH AllSMI 4d«&Cr. 

^gsj gggg 5L&§rfe ^<H|AHo| £® ^ajM^g tfnfMCl zf gS^S Ol^oflAH 

oj oflLHxlSl H|3(Peak)7|- tfg&Cr. aEU, #7| g£JcH|AHo| ^sj/H g^ofl CCj-Bh &7| ^Ar^fiJ CH|LHx|7 r gStr 

Cr. 

CCrBrAH, #7| Z[ 7|5 BPSG^tfeOllAH ZfZf S#S S# ^M^S £ 2<H| £A|@ ti[9\ Z/0|, #7| 7|5 BP 

SGQfrOfl 2«-£|<H ? A 'fe grfc- a^( B - O) £J- ^(P- O)0t| o|§H ±^2\ JL\^ a/M<*M OflLH*|S| a|H7 r 

ttSWji, SES 4)515- ^(Si-OJCHI 2|SH ^cFS iSo| m-^ cH<M<H|Al VH&Qi cH|uix|o| jt|37|- tt^Sfi-Cr. neU 
, ^7| 7|5 BPSG ^m&S- fe h 7| ^A^o| cH|lH5C|o| 37|7^ ^Er^jcK 

B PSGB|-o| ^7| ibS Hr4= CH<^(H|AH £|g£Jb 7| 4|B|3- ^hi(Si- 0)CH| fi|» HJ-AJS 

o| (H|MA-|o| 37|2 r SSSSCK 

0^7|CH|AH, ^71 HhA^°| (HIMA|oJ 3.7|fe ^7| t^(Si- 0)<H| °|*r BhA r S°| CH|LHA|7 r Sf^iElfe H)-^ 

cH^S aIS^ji, cH^°| zt 3a<H|Ai Af»o| <*|L-|x|g oie ^ h 7| nr^r PM<H|AH 

^AhS-ai chimx|o| ziEH=7h ol^fe e^S sinlSd-. 

oianH, £ 2<H|AH 4ISI3- ^(Si-0)CH| ttAUfsl <H|Mx|7h ^-ailfe cH^S 980 U|X| 1260cm -1 (I) 

S X|S«rHS 9^, A £ iA|S a^S| H^O| Aj S |g. A_^ (Si . 0) (H| o|£j- ghA^o| (H|MX|S| =L7\7[ ScK 

0| CtH, -^71 715 BPSG9J-£| 4iS Dr^r Ol^OflAH Zj#£|^ Aj E |g. ^(Si- O)0fl o|*^ BhA^Sl OflM 

A|2| H7|S H|mtF0=| AHS. 7j-o| ^ E.£&cl 

y = ax + b ( y = BPSG^SI ^m, x = iS^ CH^OIIAH S#£|fe- MBm- #^(Si- O)0fl Sl£r ^At3"Oj <H|Mx|Sj 
3.71) 

SeH£I 13* ^S^J°S LrEH4cH, Aj- 7 | 7 |§ B PSGefS^| ojgH x ai y2i^cH| °|§H a b°J Slo| 

^7| j2|-StH| °|SH #7| 7|5 BPSG^S°I Z|Zfo| =^|2|. #71 7)5 BPSGStgOllAH A«ijEijo| ^^j- ^j- 

74IS ^ ?JcK 

Slfilfil fe5ES| §± e!0| BPSGS|0| S'y£Jo^ ?Jb ^lolnHcHlAi, BPSG^ feHH| ^§ ^AhShJl, -^7| b 

PSG^CHIAHSJ gU^o£¥E< eST ^#*H:h.(S16) ^7| BPSG9|& M5^SJ fe£ S! ¥^I3 ^S^IHaI 

sfte cH^-ol eto^AH, o|sf(H|AHfe BPSG^°S 7|#&cK 
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0|OUH, #7| 7|5 BPSGe|S| =^|£f # 7 \ ^ffl]E^^o| olgsFoi #7| «rS BPSGe|°S.¥Ei a 

MS ^e^cH|AH S7| BPSG^Sl ¥*IIS £#5H yc:K(S18) 

#7| BPSGSj-oS^EH MS ^e^o^^^ # 7 \ Aj £ |g_ A_^ (Si . 0 )(H| 0\\U\X\7[ 

tf^lsfe S7| cH^cH|AHo| yAHfal <H|lHa:|s| 37IS ?»ck nau, S7| 7|g BPSGQfsi ¥fl|2h S7| 

MS" ^J£Stt£| S# #*|g UEfLHfc 1* tfS±l<* ghA^oj oi|i_Hx|s| 3.7IS cH«J«KM #7| BPSG^j- 

si ^mm £^sh y 4* 

nelJL, S7| BPSG9t°-5.¥EH MS ^S|M.^oi|AH S7| BPSG5t(H| g£g £#§H 

ycF.(S20) S7| BPSG^cHI M±M gEb S7| BPSG^cHI £S£l<H ? A 'M grh 5U £!S| SST *U«S(weight 

percent)! S|D|*hCr. 

olsHHW, S7| MS ^sim^P-SMN BPSG^chi £S£jo| gjfc g^ 53 £JS| g£S E^trfc 

S7| g4> tt:fc(B- O) el- ^(P- 0)cH| o|8H BhArSSl (H|LHx|7h gJ-^§Ffe zH°im x|S»c*. S7| m- 

4* OMM 71 xlSSloi S7| £hfc(Si- 0)CH| S|SH eMSSl oflulxpl- gJ-^Srfe ^4= cH^Wfe ^M Hr4> 

cH^os. L|-E(-y-cK 

o|<HA-|, #7| MS ^^i^o^El #71 £JBI5- #4:(Si- 0)<H| s|sH BW»2| <H|LHx|7h Bf£!l«rfc cH^ 

CHI AH o I CH|LHx|o| 3.71- X|S*I"CK ZLB\H, S7| MS A^e^o^^^ #7| H±- ^^(B- O) <2J- tt±( 

P-O)ofl o|sH W-A^B-fil (H|uHx|7f tf^Bsi-fc zms| x|SS n|-^ cH^cH|AHo| oflLHx|o| =i7|8 *Sfl-cK 

CHINCH, £ 2CHW &7\ B±- tt±{B- O)0fl SIC- ffl-AWSI CH|UHx|7h Eh4* 0\<^m 1390 Ujx| 1500cm - 1 (II) 

S 3¥, B^ S.MB ?^S| <&~\0\ #7| B±- th^(B-0)(Hi o|*h y A ^o| cHIMx|oj 37^ @cK SE&, 

^7| ej- ih^(P- 0)CH| SJ» &HAFSSI cH|LiX|7h ^Efe CH<^^ 1300 LHX| 1390cm -1 (lll)S x|S^MS S^, 
CS. JLAIS ?3^2J e«|0| 4!-7| £J- {j-4i(P- 0)CH| SIB- B>A r SS| <H|I_H*|S| 37|7h ScK 

AK7| 2fZ[o| CH|LHX|o| 3.7|^ aJ- 7 | 10 0££ X|S£j ^7| ^jBl^- -6i^(Si-0)<H| o|t!" <H|LiX|7|- 

Elfe S7| 1^4* 01^(980 lH^I 1260cm -1 (l))(H|AHs| e.U^o| cHIMxlo] H7|(A)(H| c|)sH 31 %7F 

m Ht*i*Q. *» h 7i S7i bpsg^chi £SiEJo^ ?jb g^ si °jo| £§£Eife aoici-. 

5L 3M S7| ^^CHI o|5|j BPSGS|CH|AHo| %± 2)Q £S fe£2f BPSG^Sl ¥^IS gA|ofl AS» c||0|EiS 
Mo^cK 

S2r G|0|Efe sH+o| ^|o|nH<H| ?|-y£|oi 2,!^ BPSG^cHlAi, ^7| fl|o|iHfi| ^ ieJ^cH|Ai BPSG^cH|Aio| g± 
S! ft! s| £S fe£2f bpsg^sj ¥^IS » 5o|cK 

S7| ?||0|nH ^oflAH i°]SS| BhS(radius) 51 zt£(angle degree)S| ifiS l+e|-l||o^U, z| 2. 

eiEcH|AHo| 01 ejo| £ § fe£2 ^ BPSG^SI ¥7l|7F §A|CH| ^S£l?^K 

CO-BI-AH, ^71 S! "2JS| £S fe£ 2rS SI ¥fl| HfSS 4=«§hX| Stol, -^71 g^ §J £JS| ES 
£ ^S3r §A|CH| a)-o| <=m\n ^S£|°S -y-71 SS§ ^««rfe A|yo| 4= 2JCK 



^Ss| aai- 

SsS" Uh2| a-0| M ^StH| SI^S, BPSGS>-« 7im*tt 2rS<H|AH ^7| BPSG H U)S| §i S! £JS| ES g£ S! B 
PSG^SI ^§ SAN 4= aJ7| a}) M oil, 7^|^ A|Zho| B^A|^ ^ aid-. 

Hl-Sf S-ol, M ^SS| d^sie- ^AicHis £2&t r o:i ^S^xiy tt|& 7|$ Mo^si »«a^are tr7|S| 
^s-l S?S| ^^CHI 7 1 AH a M ^§S| AhfeH di o|q^o^«El 5joHUx| &M S^l LHcHlAH M as,^7il 4^S 5! 



(57) S=P£| "Sfl 
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i) 7|X|o| §4; Si ejO| £S£|JL, ZJZJ AH 5. Ch5 ^fllS £fe 7|g BPSG^S# S^SFfe BTfl; 

ii) tf7| 7|g BPSG^ie #<HI #g £A^JI, #7| 7|g BPSG^SOflAH eW£H ^A^o^eH £S — ^n— 

iii) 7| 7|S BPSG9J-SJ ^Sl- 4J-7I ££T ^aimS^sl £#5H uHfe EMI; 

iv) £J°I°I feJE« SU OJO| £B£|<H JUfe BPSGSt tfofl ?f§ 2AM-H, #7| BPSGS|"<H|AH tfAJ 

v) #7| 7|S BPSGBfSl ¥77I|2F #7| ^S|M ZhSj &#*flO| £|§H #7| A8 BPSGSj-^j <=fl| S JEgsH U]fe 
EMI; 

vi) #7| £S ^SjM^(H| o|sH #7| BPSGSWI £SS g£M feJES E.^«H U|fe EMS ?b|sffe 
£S ^fe BPSGSfoi ^7741 51 BPSGOfofl fe£ A« 

S¥» 2. 

«htf<H| #7 1 7|5 9! AS BPSGB|<H| 5Af£jfe ^SI^t* iftfe Sfe BPSG^Sl ¥ 

7i bpsg^chi jeus g£g°i fei as ana. 

^^ig- 3. 

«MSrofl &!<HAt #7| 7I5 BPSGS|°I #7 1 ^«|SB yoj tfffffflfe, #7| 7I5 BPSGQt°| ¥31*3. 

#7| M ^ajM^o| ^go) n ^ %j«l<HW AS£fc EMH|-s| oflL|x|e« zj-zf aSsM £Ssfj Ufc 5* 
£ BPSG^Sl ¥fll SJ BPSGSf<H| JESS AS tfH. 

4. 

ailSofl 2a!oHaH, #7| AS BPSGatcHI M£g°l fe£b, #7| ^«|ego| ^o) n^g- o^goflAH AS 

£Jfe BMHTfil <MMx|SS AHS uls^o^ JE#*H Ulte 5J« fS°£ tffe BPSG^I ¥fll £j BPSGSf<H| 

S #^go| fe£ #0. 



7|X|2| ^± t °> o}0| 

7|g BPSG 
¥»Hes 



7|5 BPSG 5M>&c>||Ai 



BPSG ¥»)|2f 



igcfl^SI BPSGQ^IAH 



BPSG ^SJ —SI 8 



^§ BPSG^toll £93 



-SIO 



-S12 



•S14 



-S16 



-S20 
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